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RECEIVER - OPERATING HANDBOOK AND MAINTENANCE GUIDE

1.0 FUNCTION

The function of the receiver is to separate the information
tone pulses generated at the transmitter from the incoming voice
and punch out a duplicate of the original message on teletype paper

tape.

: ~1- :
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2.0 SPECIFICATIONS
1 Input (Telephone Line)

2.

2
2.
2

NN

N NN
S

. L
1.
. L

NNV

1
2
3

DC Resistance: Approximateljr 200 ohms

AC Impedance: 600 ohms (nominal)

Frequency Range: Voice; 300 to 1250 cps and 1950 to 3000 cps
Tones; 1400, 1500, 1600, 1700 and 1800 cps

Level: Voice; «16 to -36 dbv (long time average of rms voltage)
Tones; -43 to -63 dbv (peak rms voltage)

Tone Characteristics: 40 millisecond duration, isosoles

triangle envelope

Output A (to telephone line)

.1
.2
.3

.4

DC Resistance: Same as 2.1.1

AC Im pedance: Same as 2.1.2

Frequency Range: Voice; 300 to 1250 cps and 1950 to 3000 cps
(No tones present)

Level: -6 to -26 dbv rms (long time average of rms voltage)

Output B: Punched paper tape 11/16' wide, 5 level teletype,

chadded

Controls and Indicators

1
2
3

Power: OFF-ON (Toggle switch)

Function: Normal - Standby - Receive (rotary switch)

Power supply protection: Push to reset circuit breaker
(fuse on power supply for 220 VAC)

Gain control: Operator sets gain of receiver using vu
meter (2. 4. 5)

VU Meter: Indicates level of voice signal at input to
receiver amplifier

Amber Light: Power "ON'" indicator
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.5 Power Requirements

a. 90 to 126 VAC, 45 to 60 cps, 2 amperes nominal, or
b. 180 to 252 VAC, 45 to 60 cps, 1 ampere nominal

. 6 Information Rate: Determined by transmitter rate - 25 wpm

nominal, 250 wpm maximum

7 Mechanical Characteristics
7.1 Dimensions: Receiver: 21-9/16" wide, 16" deep, 13" high
Perforator: 21-9/16" wide, 17-7/8" deep, 13'" high
7.2 Weight: Receiver: 75 lbs.
Perforator: 79 1bs.
7.3 Finish: Hammertone gray cabinet; clear anodized front panel
8 Accessories
8.1 Power adapter (1 each)
3 prong to 2 prong power adapter
8.2 Card Extender (1 each)
8.3 Fuses
2 amp - 5 each
1/4 amp ~ 3 each
8.4 Microphone: High impedance lapel microphone
9 Environment
9.1 Temperature: 0 to +50°C -
9.2 Humidity: 0 to 95% relative humidity
9.3 Shock and Vibration: Air Transportable
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SIGNAL LEVEL

»

‘ ' FIGURE 2.0
RECEIVER - PERFORATOR, FRONT VIEW

SECRZT
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3.0 INSTALLATION

3.1 Location

The receiver package is désigned to stack on top of the per- .

forator and the pair are then placed on a desk or table. The table
should be located within about six feet of the wall telephone jack to
accommodate the ten foot cable between telephone instrument and
plug.
3.2 Connection to Power Line
The receiver is supplied with a'thrée-prong non-polarized
male plug for connection to the AC line. If only a two pin socket

is available, the two wire adépter may be used.

CAUTION: The receiver is wired for 115 VAC operation. In order

to operate on 230 VAC reconnect the power supply on the receiver
chassis and the autotransformer on the perforator chassis as shown

below. Also, be sure to flip the voltage plates to the 230V position.

Figure 3.2 POWER SUPPLY CONNECTIONS
115 VAC - ol Strd
White fD lermina trip
- ]
POWER _ >
. W .
Wh-Black fz\ SUPPLY , hite _ 3
2/ )
@——- Black: :
Black r\\ 5
» ©;
230 VAC
White : :
L Whi
{O? L hite ]
POWER 2
Wh-B
h-Black {2r—  SUPPLY 3
<:)___ . 4
Black 5
Black C
4
Receiver Power Supply Tally Perforator
AT -5-
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. 3.3 Audio Connections

The receiver audio‘cable consists of two wires which must
be connected to a male .plug of the type in use at the desired installa-
tion. This cable is brought out from the modified telephone instrument.
Polarity of the cdnnection is not important.

3.4 Telephone Instrument

The teléphone instrument at the rebceiver location must be
modified for connection to the receiver. Figure 3. 4 illustrates the
technique involved. Some variations must be expected for different

instruments.

s
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3.5 Interconnecting Cables

In addition to the power and audio cable, a cable is run from

-
y the telephone instrument to the receiver chassis and between the
receiver and perforator chassis as shown below.
. Figure 3.5 RECEIVER INTERCONNECTION
Telephone Recelver’ Perforator
Instrument Chassis
J3 J4 J2 | J15
P3 P4 P2 | P3
| To telephone
‘ line
4 Power
‘ Plug

e
R A W

v . -8- .
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. : . 3.6 Perforator

Before the -equipment is turned on, oil must be added to the

‘ . perforator punch assembly, A lubrication kit for this purpose.is
included with the receiver. Refer to Section 5.1 of the Tally man-
ual for instructions.- )

‘ S
Also, loosen the four screws holding the motor-punch
assembly. This assembly should be moderately loose to avoid
excessive nois‘eibut should not be allowed to touch the main front
panel. The screws are made accessible by sliding back the
large black cover (Figure 8. 2) which is retained by permanent

magnets.

- SECREY

“..““- F xR nl o P'V.M R - V
BML RELEASAELE T0 FORRTCN JATTONELRS
. S SR =) < acl i '.) 34
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. 4.0 OPERATING PROCEDURE
After the receiver is connected as described in 3. 0 and the
power switch is turned "ON"', the unit is ready to receive incoming
calls or may be used to initiate calls.
4.1 Receipt of a Call .
Assume that a transmitting station is calling with a
message to be sent. Thé receiver function switch should be in the
Standby position and the Gain control at full CCW. The telephone
will ring normally and th.e handset may be lifted as in a conventional
i’nstallation.- As the distant speaker begins to talk, immediatély‘rotate :

the Gain control CW until the peaks of his voice average O VU as

? indicated on the meter. Then set the function switch to receive. It
is 'necessary that the receiver be placed in the receive position and
the gain control adjusted as soon as possible after establishment of
the call and before the start of message transmiss‘ion to avoid loss of
' vthe"ﬁrst part of the meésaée. It would be'desirable to have a code
word or some other signaling technique to warn the receiving operator
that the message transmission is imminent.  Once the gain control is
set, readjustment should not be neces sary duririg that call.
The received message should be monitor_e“dfo check for a
sequence of "1etters"_symb_ols (mark of “hole" on all five channels)
at the start. If this sequence is missing, the channel is not satisfactory
for communication (too nbisy or distortion too high) or eise the gain
control is not properly adjusted. | _
If it is felt that the line quality is poor, the call may be re-
initiated with a good ch.énce of obtaining a useable line.
4.2 Initiating a Call ' .
The telephone instrument may be used to dial numbers in the
usual manner. When this is done, the function switch should be in
_ ‘ Standby_ to avoid tape puﬁching on extraneous. signals such as the dial

tone or the unfiltered voice of someone using a conventional telephone.

P
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5.0 MAINTENANCE

5.1 Alignment Procedure

The alignment. procedure for the receiver is covered by

25X1

Specification 100-1-10-022. This Specification together with related

the following section. Listed below are the Specifications included.

. ~ alignment procedures for AGC and the two-tone generator appear in
|
|

-Nufnbe r _

100-1-10-022
100-1-10-017
100-1-10-020

. 100-1-10-016A

1100-1-10-021

Description

Receiver Test Procedure
Two-Tone Generator Alignment Specification

Receiver Keying Threshold Adjustment
Specification

Receiver Minimum Keying Threshold
Adjustment Specification

Receiver Threshold Tracking Measurement

5 OFOREIGHN NATLONALS

-11-
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' 1.0 Hybrid Adjustment R

' n
‘ = 1.1 Connect 600-ohm resistor to receiver line terminals
. « ; (telephone line plug)
& L5 '
£l : E 1.2 Connect audio oscillator to Q2 base on audio card No. 1
A o 4 )
J"“: g 8 (use card extender) and set for 1600 t l cps and 1.0 vrms.
O o _
: b Sj G 1.3 Place function switch in ""Standby'' position.
c o
; ,,i (‘ﬁ 8 1.4 Set receiver gain control to maximum or to obtain useful
o~ E' ,:: 8 reading on the VU meter. If sufficient deflection is not
™ ] K
P 0 8 obtained, adjust Ri14 on audio card No. 1.
[ " =]
~ ; o
b | o i 1.5 Adjust R2 (chassis) for minimum reading on the VU meter.
! 15}
I 5 1.6 Remove the audio oscillator connection and place audio
‘ card No. 1 directly in its socket. '
P
Jq Ee
s 2.0 AGC Alignment

’ 2.1 Place function switch in Receive position.

2.2 Perform test procedure 100-1-10-020 (threshold adjustment).

! 2.3 Perform test procedure 100-1-10-016A (minimum keying 25X 1 ‘
threshold)
2.4 Repeat the steps of 2.2 and tnen 2.3 which are indicated
on the check lists until the threshold values are within
~i t 0.1 vdc of the required values (3.4 v ' 0.1 and 2.0 v t 0.1)
VY
o :L L'“ 2.5 Perform test procedure 100-1-10-021 (threshold tracking)
hert i v
Al 3|+ ‘
3.0 Meter Adjustment _ i
3.1 Connect an audio oscillator to the receiver input and adjust
for 20 MV p-p. Set VU meter to zero using R14 on audio 05X1
card No. 1 (gain control should be at max. CW)
ol vl o
ol ol o
. i >] >
gl of o
Al K LE RNy
' MESN BN ot i 5
AR E LR T {gﬂ
Alg] g Viloimvidad 2124

NOT BELLAIABL, 7O F LD 1 vdTlaals 100-1-10-022 ,
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¥ rT 1 4
3.2 Connect the transmitter output terminals to the receiver
’ 2 ' inpuf terminals.
()
] ; 3.3 Key the transmitter channel ] tone continuously (see
E E t]) transmitter test procedure) and adjust receiver ga.ih
- .
[:: 8 control to give 6. 8 volts peak-peak at TP4.
T O m
8 ol 3.4 Using a voice input to the transmitter, adjust R14 on the
Si E‘é receiver audio card No. 1 so that the average of the voice
o o 8 peaks is at 0 vu.
~ H @
S L[:]J E 8 3.5 Check audibility of transmitting operator's voic¢e at
o % 8 Sf receivef telephone earpiece.
~ &i B |
I
g S E 4.0 Message Transmission
— E" ’ - . e
& 4.1 Insert a standard message tape in the transmitter; connect
A (<] fj transmitter output to attenuator and attenuator output to
E ,_E'_‘, receiver input. ' |
7 [--ll . ‘
— 4,2 Set attenuator to 20 db.
4.3 Using a live speaker at the transmitter, send the message
. and check for errors in the received copy. Use at least
a 3-minute speech passage for this test.
: : 25X1
4.4 Check false alarm rate due to speaker at receiver. Use
a 3-minute passage and count number of characters punched
out.
~
‘\f 4.5 Check audibility of distant speaker at receiver telephone
oY earpiece. |
i
ol
25X1
iy J.u [“ O L(t {-,\,
MK A0S
w| &l &
nl<| < 213 : 25)?
100-1-10-022
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REV.

100-1-10-022

3 OF 4 SHEETS

SHEL
TITLE

RECEIVER PROTCTYPE

LI

TEST DATA SHEET

T

Date.

Y-« -¢2

Approved

Prepared

Approved

SECRET

Project 100-1
Date

4 WATIONALS  Serial No.

Test Operator

1.0 Hybrid Adjustment

1.1 600-ohm load connected - Check L
1.2 Audio oscillator connected and set Check
1.3 Function switch to "STANDBY" Check
1.4 Gain control set Check
1.5 R-2 adjusted for minimum VU Check.
1.6 Audio card No. 1 replaced Check
2.0 AGC Alignment
2.1 Function switch to "RECEIVE" Check _
2.2 Procedure 100-1-10-020 completed Check
2.3 Procedure 100-1-10-016A completed
(attach check sheet) Check
2.4 Procedure igg:ijg:g?gA completed Check
2.5 Procedure 100-1-10-021 completed Check

Final Threshold Data Keying Threshold

2.4 - 2.4 2.5 ' 2.5
7 Ref. '
Channel Min. Threshold Channel 6.8V ref. 12V ref., 5.0V ref.

1 5 o
2 5
3 5
4 1
5 1

v 13N YA LAChALS

25X1

25X1

25X1

—
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LR LI X
SESREF : Serial No.
. _ 3.0 Meter Adjustment _
3.1 R14 adjusted (coarse) - Check
[:x>] E 3.2 Transmitter and Receiver connected . Check
24 B
: be
Y f LEJJ 3.3 Transmitter keyed and 6. 8 volt peak- peak :
8 T at TP4 , Check
oh — e
O :
| g : 3.4 R14 adjusted (fine) o Check
< ‘ .
= oA 3.5 Audibility at earpiece Check
N =
~ > =
SH §&
| o % O & 4.0 Message transmission
‘ z < g 4.1 Message inserted : : Check
P . : | |
S P 4.2 Atten. at 20 db ‘ Check
- - [ 4.3 Three minute passage sent v ' Check
E E_J. Number of characters sent _
[ aal
L) E-{l L Number of errors
4.4 Three minute passage , ' Check .
. : Number of false alarms X
4.5 Audibility at earpiece o ' Check
25X1
N
L.\
]
ol *
wid
alY
SEGiE
hed
NOT RoT.e - 25X1
NOT RELEASABLE TO 50RZ1G! NATIONALS
e "G’ o
vi o] o
® i
gl of o
35| & :
vl & 25X1
a‘ < < -15- ) - ) l
100-1-10-022
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Equipment Needed:

IVOI’ RELK‘#- :
Two (2) HP200CD osc. or equivalent

Tektronix 531A scope '

Tektronix Type "B!" plug-in unit

Frequency Counter

Connect sync pulse jack of unit to trigger input of scope and
600-ohm load across tone generator output.

Connect osc. No. 1 to tone generator input No. 1.
Adjust osc. No. 1 for 1400 T cps and 6V peak-peak

Adjust output control No. 1 of two-tone generator for 0.1 V.
peak-peak output '

. Remove osc. No. 1 and connect osc. No. 2 to tone generator

No. 2 input. .
Adjust osc. No. 2 for 1800 ! 1 cps and 6 V. peak-peak.

Adjust two-tone generator output control No. 2 for 0.1 V.
peak-peak output and wave shape as in step 4.

Reconnect osc. No. 1 to unit.

TEST COMPLETE.

16~

25X1

25X1

25X1
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REV, '

100-1-10-020
1 QF 5 SHEETS

SHE

1

TITLE

RECEIVER KEYING _
THRESHOLD ADJUSTMENT SPECIFICATION

ALE

T

b

Equipment Required

SECRET

Two-tone Generator
Two (2) HP 200CD or equivalent

hoT RELEASABLI:. 70 FOREICN

Tektronix 531A scope

Tektronix Type B plug-in unit
Simpson 260A V. O, M. or equivalent

Frequency Counter

Audio Attenuator 0 to 100 db (1 db stops)

Alignment Procedure

Y-¢ -62

Date

T

Prepared

Approved

Approved

1.
2.

10.

11,

12.

13.
14.

15.
16.

17.

Calibrate two-tone generator as per specification 100-1-10-017

Remove AGC card No. 2 and adjust R1, R4, R7, R10 and
R-13 to midrange using the V. O. M.

Replace AGC card No. 2 in socket.

Set R11, R13, R15, R17, and R19 on AGC card No. 1 to
Maximum CW position.

Set receiver gain control to maximum CW position.

Connect two-tone generator output to attenuator input and
attenuator output to receiver input (J3-F and J3-E).

Set attenuator to 37 db.
Set function switch to receive position

Adjust audio oscillator No. 1to 1400 -~ 1 cps and audio
oscillator No. 2 to 1800 ¥ 1 cps.

Adjust R3-1 (Detector card No. 1) to give 6.8 v. peak-peak
at TP4.

Adjust R3-5 (Detector card No, 5) to give 6.8 v. peak-peak
at TP8

S et output control No, 2 on two-tone generator for 3.4 V
peak-peak at TP8. '

Connect oscilloscope to TP10.

Adjust R19 (AGC card No. 1) until a steady train of pulses
(25 cps) is observed on oscilloscope at TP10.

Connect oscilloscope to TP14.

Adjust R11 (AGC card No. 1) for a random pulse train
at TP14, :

Reset output control No. 2 on two-tone generator for 6.8 V
peak-peak at TP8.

SERET
NoT R&LEASABIE 0 FORETQH . o

17~

ATI ONALS

NATIONALS

25X1

25X1

25X1

100-1-10-020
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18. Set output control No. 1 on two-tone generator for 3.4 V
peak-peak at TP4, '

19. Confirm steady train of pulses (25 pps) at TP14.
20. Connect oscilloscope to TP10.

21. Adjust R19 (AGC card No. 1) for a random pulse train at TP10.

22. Reset output control No. 1 on two-tone generator for 6.8 V
' peak-peak at TP4, ’

23. Set audio oscillator No. 2 to 1700 ¥ 1 cps.

24. Reset output control No. 2 on two-tone generator for 0.1 V.
peak-peak at attenuator.input (disconnect audio osc. No. 1
for this adjustment) :

25. Adjust R3-4 (Detector card No. 4) to give 6.8 V. pea.k peak
at TP7. .

26. Set output control No. 2 on two-tone generator for 3.4 V.
peak-peak at TP7,

27. Connect oscilloscope to TP13.

28. Adjust R13 (AGC card No. 1) for a random pulse train at TP13.

29. Set audio oscillator No. 2 to 1600 t 1 cps.

30. Reset output control No. 2 on two-tone generator to 0.1 V.
peak-peak at attenuator input (disconnect audio osc. No, 1
for this adjustment). :

31. Adjust R3-3 (Detector card No. 3) to give 6.8 V. peak-peak
at TP6.

32. Set output control No. 2 on two-tone generator for 3.4 V.
peak-peak at TP6.

33. Connect oscilloscope to TP12.

34. Adjust R15 (AGC card No. 1) for a random pulse train at TP12.

35. Adjust audio osc No. 1 to 1800 & 1 cps and audio oscillator
No. 2 to 1500 I 1 cps.

36. Adjust output controls No. 1 and No. 2 on two-tone generator
for 0.1 V. peak-peak per tone into the attenuator (see
100-1-10-017).

37. Confirm 6.8 V. peak-peak output at TP8 readjust output No. 1
on two-tone generator as necessary.

~ 38. Confirm steady train of pulses (25 pps) at TP14.
. 39. AdJust R3-2 (Detector card No. 2) to give 6.8 V. peak-peak

at TPS
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O 40. Adjust output No. 2 on two-tone generator for 3.4 V, peak-
' o peak at TP5,
T g 41. Connect oscilloscope to TP11.
E o 42. Adjust R17 (AGC card No. 1) for a random pulse train
< E"_" at TP11. ‘
T é Ez 43, Adjust output No. 2 for 6.8 V. peak-peak at TP5,
g E 44. Confirm steady train of pulses (25 pps) at TP14 and TP11.
o 5
% g 2 ADJUSTMENT COMPLETE
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, 8 Comgleted-
(:5 Step 1st Run _ ) 2nd Run —
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o B [‘J E"' --------------
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12. Check Check
- Check
13. : Check , DX
14. Check Check 4
15, Check Check
16. Check Check
o Check
o 17. Check 4 ' ec
S. 18. Check ' Check
5 ‘ " Check
Sy 19. . Check e
A i Check
20. Check
21. Check v Check
22. Check . Check
23. Check - Check 95x1
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25. - Check Check
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27.
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ADJUSTMENT SPECIFICATION

100-1-10-016A
1 OF ZSHEETS

RECEIVER MINIMUM KEYING THRESHOLD

| SHEE
TITLE

O W §

v-Y-é2
G-

Date

Prepared
Approved
Approved

u%ff

(Perform Alignment Procedure 100-1-10-020 before attempting
this procedure)

" ALIGNMENT PROCEDURE

Equipment Needed

Two-tone generator

HP 200CD or equivalent
Tektronix Type 531A scope
Tektronix Type "B plug-in unit

Frequency counter

1. Calibrate two-tone generator according to test procedure
100-1-10-017.

2. Adjust R1, R4, R7, R10, and R13 (AGC card No. 2} max. CW,

3. Connect two-tone generator output to 600-ohm attenuator and
attenuator output to receiver input (J3-F and J3-E)

4. Adjust osc. to 1400t 1 cps. Remove osc. No. 2 input from
two-tone generator,.

Set function switch to receive position.
Adjust: receiver gain control to max. CW position.

Adjust attenuator and/or output control on two-tone generator
for 2.0 V. peak-peak at TP-4,

8. Adjust R]1 (AGC card No. 2) until pulses at TP10 appear at a
randormn rate.

9. A. Tune osc. to lSOOt 1 cps.

B. Adjust output control on two-tone generator for 2.0 V,
peak-peak at TPS5,

C. Adjust R4 (AGC card No. 2) until pulses at TP-11 appear
at a random rate,

Tune osc. to 1600 & 1 cps.

>

10.

B. Adjust output control on two-tone generator for 2.0 V.
peak-peak at TPé6.

C. Adjust R7 until pulses at TP-12 appear at a random rate.

11. A. Tune osc. to 1700 & 1 cps

B. Adjust output control on two-tone generator for 2.0 V. peak-
peak at TP7,

C. Adjust R10 until pulses at TP13 appear at a random rate.

f?.f« '_
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8 12. A. Tune osc. to 1800J-t 1 cps.
‘ T B. Adjust output control on two-tone generator for 2.0 V,
h oz peak-peak at TPS8,
: ) 5 .
El ?é = C. Adjust R13 until pulses at TP}4 appear at a random rate.
ad B
v O 9
Z fy
o TEST COMPLETE
X oQ, : :
s @ Revision A: 1-29-62 Numerous small changes.
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Minimum Keying Threshold
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Project 100-1
Date

Serial No.
Test Operator

Completed
Step 1st Run 2nd Run
1. Check e memaccmmm————
2. Check = e e m——aa
3 Check e e immcmeeeea
4, Check Check
5. Check Check
6. Check Check
7 Check Check
8 Check Check
9 A, Check Check
B. Check Check
C. Check Check
10. A, Check Check
B. Check Check 25X1
C. Check Check
11. A, Check Check
B. Check Check
C. Check Check
12. A, Check Check
B. Check Check
C. Chqck Check
25X1
NE
LSO
T
NOT PELEAS, 772 72 ; A TULALS
25X1
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{ 100-1-10-021

Z
I
p=
K
o d
]
Z
] m Two-tone generator
>
A E Two (2) 200CD osc. or equivalent
4 ~ .
. E Tektronix 531A scope
_ (M) g' Tektronix Type ""B'" plug-in unit
é = Counter
2 S Audio attenuator, 0 to 100db (1 db steps)
)
N = .
~n H © O .
e él = 85 1. Calibrate two-tone generator as per 100-1-10-017
= K’, [é 2. Connect two-tone generator output to attenuator input and
—- 50 attenuator output to receiver input (J3-F and J3-E)
] L .
% B : Adjust audio osc. No. 1 to 1400 : 1 cps.
— [;3 4. Adjust receiver gain control to max. CW,
‘ [+] = Adjust attenuator and output control No. ] on two-tone
- A J p
% = 8 generator for 12 V., peak-peak at TP4.
— ]
2 E"lrx:l L Check that a steady train of pulses is obtained at TP10-(25 pps)
7. A. ‘Adjust osc. No. 2 to 1800 M cps.
B. Monitor TP14 and adjust output control No. 2 on two-
. tone generator for a random pulse train at TP14,
C. 4I}"Iea‘s.l.lrt-‘: peak-peak voltage at TP8. Should be 6.0 V. 25X1
- 0.4 V. peak-peak,
8. A. Adjust osc. No. 2to 1700 T ] cps.
B. Monitor TP13 and adjust output. control No. 2 on two-
tone generator for a random pulse train.
~ :}, C. Measure peak-peak voltage at TP-7 should be 6.0
S = 0.4 V. peak-peak
3 S EVN +
| ]! j _ -
Sl i+ 9. A. Adjust osc. No. 2 to 1600 l'cps.
N B. Monitor TP-12 and adjust output control No. 2 on two-
tone generator for a random pulse train.
C. ~I¥Ieasure peak-peak voltage at TP-6. Should be 6.0
- 0.4 V, peak-peak.
. + 25X1
10. A, Adjust osc. No. 2 to 1800 < 1 cps.
B. Adjust output control No. 2 on two-tone generator for 12V,
peak-peak at TPS,
C. Confirm steady train ofvpulsés (25 pps} at TP14.
T oo
vlol o
‘ al >l >
1K N
| & & CErnsT 25X1
Al < < ARFTYS §25_
S80I RELEASLOLY [ FOUFET N AT {DHALS

]
_—l -
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I 11. A. Monitor TP—]O a.nd adJust output control No. 1 on two-
g _ tone generator for a random pulse train.
' 33 B. Measure peak-peak voltage at TP-4. Should be 6.0
e 18 to.4v. peak-peak
p>
~ e 12, A. Adjust osc. No. 1 for 1500 © 1 cps.
T é B. Monitor TP11 and adjust No. 1 two-tone generator for
O random pulse train.
é o C. Measure peak peak voltage at TP-5. Should be 6.0 V.,
= 2 peak-peak ¥ 0.4 V.,
L A & .
B é 0 13. A, Adjust output No. 2 on two-tone generator for 5.0 V.
3 R = E peak-peak at TP8, |
< E ({3 8 B. Adjust output No. 1 on two-tone generator for random
= A 2 pulse train at TPI11,
1 o
A B C. Confirm steady train of pulses (25 pps) at TP14.
o P o4
o iy &) D, I\+/Ieasure peak-peak voltage at TP4. Should be 2.4
- > - 0.2 V., peak-peak.
i ) m j o
[ ) M . +
g i 8 14. A. Adjust osc. No. 1 to 1400 - 1 cps.
L |
o] E“lﬂdj L B. Adjust output No. 1 on two-tone generator for randam
pulse train at TP10,
C. Mea.sure peak-peak voltage at TP5, should be 2.5
‘ to.2v. peak- peak
15. A. Adjust output No. ] on two-tone generator for 5.0 V.
peak-peak at TP4. 25X1
B. Confirm steady train of pulses (25 pps) at TP10.
C. Adjust output No. 2 on two-tone generator for random
— pulse train at TP14. :
~ D. Measure peak-peak voltage at TP8 should be 2.5
A t 0.2 V. peak-peak.
¢
3 16. ‘A. Adjust osc. No. 2 to 1700 T 1 cps
Qi+

B, Adjust output No. 2 on two-tone generator for random
pulse train at TP13,

C. Measure peak-peak voltage at TP7 should be 2.5
to.2v. peak-peak.

Adjust osc. No. 2 to 1600 ¥ 1 cps. 25X1

B. Adjust output No. 2 on two-tone generator for random pulse
train at TP12.

C. Measure peak-peak voltage at TP6, Should be 2.5 V.
t 0.2 V. peak-peak

17.

>

TEST COMPLETE

g‘?r“y "8-&?-
AN 25X1
‘f“f,?.-‘»g § "26- ]

m e e ——

Prepared
Approved
Approved
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o Threshold Tracking _
. 2 Project 100-1
= Date
L g Serial No,
ﬁ E Test Operator
T ) Step Completed {Check)
E 1. | 11 A
a 2 B V.p-p¥*
”[_3 0 3. 12 A
~ B = 4. B
Sk B -
o m ﬂ: 5. C . V'. p_p*
- 85
D =~ 6. 13 A
s B & 7. A B
=1 =z B | c
<4 l‘ m m c . - *
F-ﬂl 5 8 V. p-p D V. p-p*
b B 8. A 14 A ‘
A E—‘l {a_1 B B
C V. p-p* C V. p-p*
. 9. A. 15 A
B B
C V. p-p* C 25X1
10. A | D V. p-p*
B 16 A
C B
N 17 A
B AV
8|3 ®
‘Q‘i d C V. p-p*
* Note: Also record data on
100-1-10-022 05X 1
‘-,1_;'-_.:, .
F; ’Ll{z’j“ff”
HHE ChLAF
1@ |5 e
8.. 8 .8 0T RELg
wl ol A “ASABLE 10 hﬁu T
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TABLE 5.2 D, C. VOLTAGE MEASUREMENTS

A. AUDIO CARD 1

- Transistor ‘ Emitter Base . Collector
Q1 +8.0 V +7.9 V - +2.4 V.
Q2 +0.3 V. +0.18 V -12 v
Q3 +0.13 V 0 -12 VO
Q4 0 ' 0 ‘ -3.8V
Q5 +0.2 V +0.13 V -12 v
Q6 +0.28 Vv +0.2 V -6.8V

B. AUDIO CARD 2
Q1 +0.09 V : o -1, 5 V

Q2 +0.09 Vv 0 -11.5 VvV
Q3 - +3.15 V +3.0V -11.2 Vv

Q4 +0.1V -0 -12 Vv

C. DETECTOR CARD1 - 5

Typical
Ql +0.72 V +0.09 V -12 v
Q2 +0.14 V 0 -6.8V
. Q3 +9.7 V +9,5V -2.9V
' Q4 : 3.0V -2.9 Vv +12 Vv
Q5 0 -0. 65 ©-0.09V
Q6 -0.37 -0.09 Vv 12 vV
Q7 -2.71V -2.9V -12 v
Q8 +0.1V 0 7.0V
D. AGC CARD 1
Q1 0.2V 0.8V -12 v
Q2 -0.13 Vv 0.2V -1.5 V
Q3 +0.53 V -0.05 Vv -12 v
Q4 -0.68 V 0 +12 V
Q5 - Q9 0.6V -0.68V -12 v
E. LOGIC CARD
Q1 -3.4V -3.4V -12 v
Q2 -3.41V -3.4V -12v

L N S I
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- L

~ F. TBI
. Transistor - Emitter Base . Collector
Q1 +0.26 Vv +0.14 V -12 V
Q2 : +0.14 V 0 -12'V
G. TB2 A
Q1 -5.2V -5.8 v -12 v
Q2 -9.1V -8.4V +1.8 V

NOTE: All measurements taken with HP 410B VTVM
Referenced to chassis ground.
Gain control set full max. c.w,
All other variables set for normal operation
No signal input,

3 | -29-
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G Ko & LM A
Janil
B, nosN s
%&“ggﬁﬁiﬁ ROTORETR AT L Ll T T NOTIOWALS
‘ ‘ WAVEFORM LIST
5.2.1 :
A, - J1(2 tone gen.) -output, two tone generator
B. - TP 4 through TP 8(Typ.) . -tone chanmel output
5.2.2

Detector Card, Q6 Emitter (typ.) -Schmitt trigger drive

5.2.3 -

Detector Card, Q5 Base’ ‘ -Envelope of detected tone
5.2. 4 _ ‘

Z1 through Z5, pin 7 {(typ.) -Schmitt trigger output
5.2.5

Z6 through Z10, pin 7 (typ.) -20 ms one shot output
5.2.6 v _ :

TP 10 through TP 14 (typ.) -"Mark' pulse to perforator
5. 2.7 C :

A. Z13 pin 8 Typ. ' : ~ -10 ms delay one shot output

' B, Zl4 pin 7 Typ. ' -Sprocket pulse

5.2.8

A. J 1, output, two tone generator

B. P 103 through P 107, Pin 14 (typ.) -AGC attack characteristics
5.2.9 : :

P 103 through P 104, Pin 14 (typ.) -AGC release characteristic

IRt
ST Y
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. , 6.0 THEORY OF OPERATION, RECEIVER

6.1 GENERAL DESCRIPTION
An over-all block diagram of the receiver is shown in

Figure 6.2 and a detailed schematic diagram in Figure 100-1-04-034,
Input signals consisting of notched speech plus information tones

- are applied to the receiver via a public telephone system. The
message information detected by the receiver is contained within the
1300 to 1900 cps f.requency band. Message signals are transmitted

- to the receiver at low amplitude, about 27 db below the rms level

of the 300 to 3000 cps voice signal.

The received .message consists of alpha-numerical characters
in standard five-baud teletype code. The five bauds comprising
. each character are transmitted simultaneously in the form of
| 40-millisecond pulses having a triangulaf shape. A separate
carrier frequency is used for each of the five pulses. The five
carrier frequencies are:
1400 éps
1500 cps
1600 cps
1700 cps
1800 cps
Bandpass filters are used in separate amplifier channels to
separate the individual code pulses from the composite signal.
The detected and amplified pulses are supplied to logic circuits
which drive a Tally Paper Tape Perforator. The receiver is

capable of processing input code groups at any rate up to 25

. rg?"z*’i
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characters per second, or approximately 250 words per minute.
The receiver output is a punched paper tape suitable for use on any

standard teletype printer,

The receiver utilizes a special sliding-threshold agc circuit
which provides a constant output from each of the five detector channels
.over a dynamic range of 10 db. A manual gain control circuit and
VU meter provide for adjustment of the input signal amplitude to
compensate for the wide variations between local and long-distance

transmissions.

An Engineered Magnetics Model EM1140B regulated power

supply provides operating voltages for the receiver,

6.2 Detailed Description
6.2.1 Input-Output Circuit

' _ The input-output circuit of the receiver consists of the output
amplifier and band-rejection filter which notches the voice spectrum
of the receiving station operator to prevent erfors in the received
message; the input circuit for the receiver; and coupling circuits
which permit the use of a single-pair transmission line for the

two-way conversation,

The voice signal from the receiver telephone is applied to
pin A of J3 in the receiver. This signal is generated in a high-
impedance crystal microphone which develops a peak-to-peak
voltage of about 200 millivolts across a load impedance of 75 K ohms
presented by R9 and the input impedance of Ql, both of which are
located on TB2. The conventional carbon microphone normally
used in the telephone is replaced to minimize distortion and to

reduce the possibility of false alarm errors in the received message

° . SECRET
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The need for low distortion in this application is obtained from the
following considerations. The spectrum of normal speech is highly
peaked in the region below 700 cps and decreases rapidly at frequencies
above 1000 cps. When the speech is distorted (distortion in a carbon
microphone is as much as 30%), however, the spectrum tends to flatten
and additional energy appears above 1000 cps. Since the voice

signal, due to the local speaker, is already 20 db stronger than that

of the distant speaker, and since the notch filter (FLI1) has finite
attenuation in the message bandwidth, distortion in the local speaker's
voice can cause a significant number of errors to occur whenever

the receiving operator speaks. The use of a linear crystal micro-

phone minimizes this effect..

Additional isolation of the local speaker's voice from the receiver
input is provided by the hybrid transformer T2 which is described

. o in detail in the later part of this section.

Returning to the iﬁput circuit, the voice signal from the
microphone passes through emitter follower Q1 on TB2. This
signal is applied to the base of Q2 where it is  amplified to a level

~ of about 850 millivolts peak-to-peak. After further amplification
in Ql (audio card No. 1), the speech signal passes through the
band reject filter FFL1 which attenuates speech energy in the 1300 to
1900 cps message bandwidth when the function switch is in the
RECEIVE or STANDBY position. In the normal position the
un-notched signal at the base of Q1 by-passes the notch filter
via S1-Al and is supplied directly to Q2 base on audio card No. 1.
Q2 is an emitter follower that isolates the band-reject filter from
line impedance variations. The oetput of this stage is fed through

a 330-ohm resistor (R9) to hybrid transformer T2. R9 plus the

‘ . - -37-
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source impedance of emitter follower Q2 add to yield a resistance
of about 350 ohms, which is just equal to the resistance of gain
control R1 (front panel). Hybrid transformer T2 is exactly
balanced when R2 (chassis, Figure 8. 1) plus Ré (TB2) just equals
the line resistance. When this occurs, the voltage drop across
R6 - R2 is exactly equal to and 180° out-of-phase with the voltage
across pins 7 and 9 of T2. Consequently, no current flows in R]

(gain control) due to a signal applied to pin 4 of T2. (Since the

line impedance varies for different telephone circuits, the balance
is not perfect and some feed-through occurs.) Instead, the signal
is coupled through T2 to T1, where it is delivered to the telephone
lin'e for transmission to the transmitter station.
The incoming voice signal arriving from the transmitter station
is applied to the telephone earpiece through terminal D of J3. In
. - the "NORM'" mode, this voice signal is applied directly from
terminal 9 of the transformer T2 to J3-D, through contacts of
S1-A2 and S1-A5. In the "STANDBY" and‘ "RECEIVE" modes,
emitter fcllowers Q1 and Q2 on termizlal board TB1 are placed
in series with the voice signal output at T2-9. In these modes, the
received signal is also applied to GAIN CONTROL R1 in the
receiver input channel. The emitter followers provide isolation
between the receiver input channel and the earpiece to minimize

: : : 1
distortion and voice feed-through'.

Note !: The earpiece in the receiver telephone acts like a low-
efficiency microphone without isolation; unnotched speech
can appear at the input to the information channel and can
cause false alarm errors.

‘ - -38-
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| ‘ In the "STANDBY" and "RECEIVE' modes, voice input signals
| received over the external telephone transmission lines at J3-E
and -F are coupled through transformers Tl and T2 to the emitter

followers and the receiver GAIN CONTROL R1.

6. 2.2 Receiver Input Channel
The receiver input channel consists of a gain control, a signal-

level monitoring circuit, and a preamplifier. GAIN CONTROL R1
provides a means of adjusting the input signal level to compensate

‘ for the variation between local and remote transmissions. For

local signals, the maximum peak-to-peak amplitude of voice

i input signals may be as high as 3 volts; for input signals from remote

; transmitters, the input may be as much as 20 db below this level,

|

or about 300 millivolts peak-to-peak.

‘ To permit proper adjustment of GAIN CONTROL R1, a signal-

' . level monitoring circuit is provided. The monitoring circuit consists
of emitter follower Q5, amplifiers Q6 and Q4, a peak clipper circuit,
and VU meter M1. The transistor stages are mounted on audio
card No. 1, the clipper and meter circuits on terminal board TBI.
The voice input signal at the arm of GAIN CONTROL R1 is applied

. to the monitoring circuit through emitter follower Q3, which also

drives the preamplifier circuit,

Emitter follower Q5 at the input to the monitoring circuit drives
a two-stage cascade amplifier, Q4 and Q6, the output of which is
applied to METER ADJUST potentiometer R14. This potentiometer
provides a means of calibrating the VU meter. The amplified output

at the arm of R14 is coupled by C6 and C5 to VU meter MI1.

Positive and negative peak clippers are connected across the
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T
R N

4 o v'<<r"<r\"K A 7 o T ,l f;,'\,: 1! 141@1)0

IR SO T DR E 2o

Declassmed in Part - Sanitized Copy Approved for Release 2012/10/16 : CIA-RDP78-03433A001100040001-6



Declassified in Part - Sanitized Copy Approvec;é% gel%a?%ewzomm 0/16 : CIA-RDP78-03433A001100040001-6
3 4157 4

[ . | . . . EE B R A IR WP - N S
CLRLESTARD R UL U e AT TONALY

_output to protect the meter against high-amplitude peak signals.
The clipper diodes, CR1 and CR2 on terminal board TB1, are
back-biased by voltage divider resistors R4 through R7, so that

only high-amplitude peaké of the signal cause the diodes to conduct.

The dial of VU meter M1 is marked to indicate the optimum
signal level, and GAIN CONTROL R1 is adjusted so that the meter
reading coincides with this mark. Since the ratio between average
level of the vofc/e signal and the low-level msssage.signal is nearly
constant, this adjustment brings the input signal amplitude within

the limits of the dynamic AGC range of the receiver.

The preamplifier circuit consists of bandpass filter FL2, and
a three-stage amplifier and emitter follower located on audio card
‘No. 2.  The bandpass filter passes the low-level message pulses
within the 1300 to 1900 cps band, and rejects all components of the

‘ voice s'ignali

The three-stage preamplifier, consisting of transistors Q]l,
Q2 and Q3 on audio card No. 2, provides approximately 60 db of
gain for the 1300 to 1900 cps signal components. An over-all gain
of approximately 100 db is required for the receiver; however, the .
preamplifier gain is limited to 60 db in order to maintain linearity
and to prevent intermodulation distortion. Intermodulation distortion
might occur if two tones were received simultaneously, or if an
exceptionally strong signal outside the message band were not
attenuated sufficiently by the bandpass filter. -This could cause a
false outpﬁt from one or more of the five detector channels, and in
turn cause an incorrect character to be punched by the Tally

‘. | -40-
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‘ ' The input signals to the preamplifief consist of triangular pulses

| “of 40-milliseconds dﬁratién, at five different carrier frequencies,
spaced 100 cps apart, from 1400 to 1800 cps. Transformer coupling is
used between the three amplifier stages and between the third stage
and output‘emitter follower Q4. Thermistor RT1 in the emitter of -
Q3 provides compensation for "gain variations with temperature
changes. The preamplifier is disabled by the operating mode selector
switch, except in the "RECEIVE" mode. When S1 is set to either
"NORM'" or "STANDBY'", the emitter of amplifier Q4 is shorted to
ground through contacts of S1-B5. In "RECEIVE'" mode, the short

is removed allowing Q4 to conduct.

The output of the preamplifier circuit is applied from the
emitter of Q4, through J6-22 to the inputs of the five audio detector

channels,

_ ‘ ' 6.2.3 Audio Detector Channels
The five éudio detector ehannels. provide further amplification
of the message pulses. All five detector cards are idenfical excebt :
for the bandpa.és filter at the input of each card which selects only |
one of the five modulated frequencies. Each bandpass filfer has
a 3-db bandwidth of 100 cps. Since the five detector cards are

identical, only detector card No. 1 will be described.

The input signal to the detector card consists of the amplified
message.signal from emitter f.ollower Q4 in audio card No. 2..
This signal is applied through J7-1 to emitter follower Ql, which
provides an impedance match between the preamplifief output and
bandpass filter FL3, and iso,iates the input circuits of the five

detector cards.

®
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The bandpass filter FL3 has a bandwidth of 100 cps, centered

at 1400 cps, so that only the 1400-cps message pulses are coupled

- to the first amplifier stage Q8. Amplifiers - Q8, Q2, and Q3 in

cascade provide 40 to 50 db of amplification of the 1400-cps signal.
Potentiometer ‘R3 at the input to transistor Q2 provides a gain
adjustment v'for the amplifier circuit. The narrow bandwidth of the

amplifier eliminates all intermodulation distortion, since no two

- signals within the 100-cps band can generate a cross-product that

might be interpreted as a valid signal.

The amplified 1400-cps signal at thé collector of Q3 is applied

in parallel to emitter followers Q4 and Q7. Emitter follower Q4

drives the diode detector, and Q7 supplies one of the five input

.signals to the AGC circuit. (See paragraph 6.2.5) Emitter follower

Q4 and transformer T1 provide a low-impedance charging source

for the RC network at the output of the detector. Detector diode CR2 .
is back-biased by the AGC circuit, through the seéondary Wind’mg

of T1. Capacitor Cl in AGC card No. 2 provides an AC ground’
return for the secondary of Tl, The AGC circuit establishes both

a minimum and a dynamic threshold bias level on the detector.

Capacitors C4 and C7, connected across the detector output,

are charged very rapidly to the peak value of the input signal, through

‘the low—impedanée source of T1 and Q4. A delay is introduced,

however, by the RC time constant of resistor R18 and series
capacitors C5 and C8, This delay provides sufficient time for the

AGC circuit to respond to the input signal, and also prevents any

. stray noise pulses of short duration from exceeding the trigger

threshold. Thermistor RT1 forms a part of the voltage divider which _

establishes the bias level for diode detector CR2 and switching

-42-
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transistor Q5. The thermistor acts to maintain this bias at a

constant level over a wide range of temperature variation.

S;)vitching transistor Q5 is normally conducting. When an
incoming signal pulse excee.ds the AGC threshold, CR2 conducts
and a positive-going signal is coupled to the base of Q5, cutting
off the transistor. This produces .a’ negative-‘goin‘g pulse at the collect-
or of Q5 and at the output of efnitter follower Q6. The negative- |
going output of Q6 is coupled via P103-22 to a Schmitt trigger at the

input to the control logic circuits,

Du}ing any 40—miliisecond interval, a n'egative goint output
pulse from any of the five detector cards represents a blnary 1,
- or true signal; conversely, the absence of a pulse represents a
b1-nary 0, or false signal. The combination of the five outputs
:represents the teletype code for a particular alphabetical or numerical

. - character in the incoming message.

6.2.4 Control Logic Circuits

~The control logic circuits fespond to the outputs of the five
detector channels to provide sirmultaneous 1-millisecond output -
pulses to the perforator. The logic circﬁits include a 10-millisecond
‘delay which allows sufficient tirhe for detection of signals in all
five channels, and a 1-millisecond one-shot multivibrator which

synchronizes the outputs of the five channels.

Assuming that a signé.l above threshold lével is detected in
channel 1, a negative-going output signal will be coupled from the
emitter of Q6 in detector card No. 1,\ through P103-22 to the
channel-1 Schmitt trigger Z1. Because of the dAelay in the detector .

circuit, the transition from the false to true state is relatively

BT ~ Gt e e Sy x . P
FoUTry R ORI ONALS
R a ROEPIPE B Ae Y P t N
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. slow; the Schmitt trigger however, provides an output pulse Wlth
a -very fast rise time. Thls output pulse is coupled to the channel 1
20-millisecond one-shot multivibrator, Z6. Identlcal_Schm1tt
trigger circuits, Z2 thfough 25, and 20-millisecond one-shots,

. 27 through Z10, are provided for the other four detector channels.

The output of the channel-1 20-millisecond one—shot,‘designated»
Z6, is combined in an AND gate with the Z14 term from a timing
circuit, The Z6 term becomes true when the 20-millisecond one-
shot fires; the Z14 term becomes true 10 millisecc;nds later, for a
period of 1 millisecond. During the I-millisecond period when
both Z6 and Z14 are true, an output pulse is coupled to the perforator
by emitter follower Z11-A. At the end of the 20-millisecond period
of Z6, the circuit returns to the quiescent, or off, state, ready to
respond to the next incoming signal. In the same manner, l-milli-
. second‘ output pulsevs are delivered simultaneously to the perforator

from all other channels where a signal was detected.

The timing circuit,which synchronizes the five channels,
consists of an OR gate, a lO-mil.lisecond delay one-shot, a 1-milli-
second one-shot, and associated emitter followers, The output
signals fromvthe 20-millisecond one-shots in the five signal channels
are combined in the OR gate, comprising CR1 through CR5 in the
logic card. If any one of the inputs to the OR gate is true, the
10-millisecond one-shot 213 is triggered. This one-shot provides a |
10-millisecond delay to allow time for all five detector channels
to respond to an input signal. Normally, all five bits for each
character in the message code are transmitted simulfa.neously;
however, the transmission time for each of the five carrier
frequencies may vary several -millisecondé when the signals are

transmitted over long distances.
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At the end of the lO—miiliéecond delay, the trailing edge of the
one-shot output triggers the 1-millisecond one-shot Z14. The
l-millisecond output pulse from Z14 is applied to emitter followers
Q1 and Q2 in cascade, on the logic card. Emitter follower Q2
provides the D1, D2, D3, and D4 and D5 terms for the output AND

~ gate in each signal channel, as described above. The output of Q2
is also coupled by capacitor Cl, through P110-8 and J1-40, to the
Tally perforator. This signal is applied through a delay circuit
-to the sprocket drive in the perforator to advance the tape one step

after the appropriate code has been punched.

6.2.5 AGC Circuit

The AGC circuit in the receiver provides a sliding-threshold
voltage for each detector channel, to provide positive triggering of
the control lwogic circuits over a 10-db dynamic range of input

‘ signal variations.

As described in paragraph 6. 2.3, the amplified signal at the
collector of Q3 in each detector card is applied to emitter follower
Q7. The output of Q7 is coupled to the AGC circuit through
transformer T2. and diode CR3, which comprises one elefnent
of an OR gate. The combined signals from all five detector circuits
are applied through the OR gate to the base of emitter follower QI
on AGC card No. 1. The level of AGC voltage developed by the
circuit is determined by the input signal having the highest amplitude.
Two emitter followers, Q1 a‘nd Q2 on AGC card No. 1, are
connected in cascade to provide-isolation of the input circuit and a
low-impedance source for the AGC detector. The response of the

AGC circuit is sufficiently rapid to follow the linear rise of the
® -
O T
& g"‘é‘éﬁ' ‘f
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triangular modulation envelope of the input signal.

Diodes CR1, CR2 and CR3 provide temperature compensation
for emitter followers Q1 and Q2, and AGC detector diode CR4,
Diode CR4 rectifies the input signal, and the negatlve AGC output
voltage is devéloped across a filter network comprising C3 and R6.
Two additional emitter fo]]ovWers, Q3 and Q4, 'p'rovid'e sufficient
power to drive thé five parallel output stages. Emitter followers
Q5 through Q9 provide a separate AGC output circuit for each of

the five signal channels. A potentiometer in the emitter circuit of

‘each output stage permits separate adjustment of the AGC voltage

supplied to each channel, to provide compen'sa}tion for variations

in gain between channels, and for differences in inpﬁt signal levels
at the different modulation frequencies. Diodes CR5 and CR6 in
series between Q3 and Q4 provide temperature compensation for the

output stages.

The five outputs from AGC card No. 1 are coupled to AGC card
No. 2, where each is combined with a fixed bias circuit. The fixed
bias circuit establishes a minimum threshold voltage for the

associated detector channel. For detector channel 1, the minimum

‘threshold is established by the setting of potentiometer R1, which

forms part of a voltage divider connected across the -12 volt supply.
The minimum threshold is adjusted to optimum level and applied
through isolation diode CR2 to transformer T1 on detector card No. 1.

When the AGC voltage from Q9 and potentiometer R19 in AGC card

No. 1 is less than the fixed bias level, the AGC voltage has no effect.

However, when the AGC voltage exceeds the fixed bias or minimum

threshold, CR2 is biased off and the AGC voltage is applied to

‘ )’7‘\ Fvﬂ “ '}-;. ,; R (-»,“.:- i ?v, 8
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the channel 1 detector. Diode CR1 provides temperature compensa-

tion for CR2, and acts to maintain a constant level of fixed bias.,

The bias circuits for channels 2 through 4 are identical to the

channel-1 circuit,

The action of the AGC circuit is’ sucﬁ that signals having a
peak amplitude less than the minimum threshold established by
the fixed bias circuit cannot produce a detector output signal,
Signals having a peak amplitude greater than the minimum threshold
produce a detector output signal which is held nearly constant over

an input range of 10 db.

6.2.6 Power Supply
The EM1140B power supply provided with the receiver
+
converts 115 volt, 60 cycle power to - 12 volts regulated DC power

and -24 volts unregulated DC power. (The -24 volt output is not

used.) An electrical schematic of the circuit is shown in Figure 6. 2.

One power transformer is used for all outputs to minimize weight

and size,

Since the two regulated sections are identical, only one section
will be described. Input power is fed to a step-down transformer.
The reduced voltage is rectified in a full-wave bridge circuit and
filtered by a choke input filter. This rectifier circuit minimizes
peak inverse voltages and peak currents for safe operation of the

diodes.

The regulator section consists of a comparison circuit, error
signal amplifier, bias supply, and series regulating transistor.

The comparison circuit is a bridge consisting of two resistors,

- ..
' [

5 [,Y\.
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two zener diodes and a potentiometer, as shown below:

Output

Error
Signal

The output voltage is applied across the arms CAD and CBD
to generate an error signal. The potential of point A with respect
to D is the output voltage minus the fixed zenez“ voltage. This
potential varies considerably with changes in output voltage. The
pofential of point B with respect to I is approximately equal to the
fixed zener voltage and is fairly constant. Therefore, the error
signal, which is the difference of potential between points A and B,
will vary directly with output voltage. If the output voltage

increases, the error signal will increase, and vice versa.

The error signal is fed to a transiétor amplifier which drives
the series regulating transistor. In order to operate properly, the
series regulating transistor base must be biased negatively with
respect to the emitter. This bias is obtained from the ~12 volt
supply for the +12 volt regulator, and from a separate bias supply

for the -12 volt regulator. When the output voltage increases,

the error signal changes so that the base current at the series regula-

- ting transistor decreases. When the base current decreases, the

collector current decreases and the voltage across the transistor

-49.-
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increases. This decreases the output voltage and compensates for

the original rise in output voltage.

The third output (not used) is unregulated and consists of a

bridge rectifier and filter section to provide a low dc ripple voltage.

The primary of the power transformer is made up of two
sections, which are wired in parallel for 115-volt operation and in
series for 230-volt operation. The fuse is properly rated for 230-
volt operation, and is shorted when the system is operatéd on 115
volts. A 1/2 amp. circuit breaker mounted on the front panel of

the receiver provides protection for 115-volt operation.

. | -50-
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MOTOR ASSEMBLY
COVER

® FIGURE 8, 2
PERFORATOR, TOP VIEW
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rf R14
AUDIO CARD #1 r
AUDIO CARD #2—— 3 r_-Rrs
DET.CARD #1 —+ [' _R3
DET.CARD #2 ———= I R3
DET. CARD 43 ————}1 R3
DET, C./’\RD #4 ——Pg R3
o DET. CARD #5 _j‘ R15
AGC CARD #1  ——— oo R11
AGC CARD #2 ——HE— R s

LOGIC CARD ~———§=

R13 R17 ‘R4
R19 R7
R10

‘ FIGURE 8, 3
CARD ASSEMBLY
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HOT RELEASABLE T0 I'IFpiad ba 1ulabs

9.0 SPECIFICATIONS, RECEIVER

FL 103C Band Pass Filter

FL 105D Band Reject Filter

FL 106B Band Pass Filter

100-1-10-019C Tally Perforator and Drive Assembly
Specification

100-1-10-006C Power Supply

PIFT W S AT Tl . oAl
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T TT T T Ak
« JLURLT  nor RELEASABLE T0 FoREICN MATIONALS
Classification: Filter, audio o

0
.0 Type: Band pass
0

Electrical Characteristics

w W N

C
REV.

.1 Center Frequency:

Part No. Freq. cps

y FL 103-1 1400
FL 103-2 1500
FL 103-3 1600
FL103-4 1700

BAND PASS

FI1L 103-5 1800
+0 cps

3.2 3 db bandwidth: 100 cps |
-15 cps

FILTER,

3.3 30 db bandwidth: 165 cps. maximum

TOF 15HEETS

3.4 Passband Symmetry: Arithmetic mean of 3 db points and 30 db
points within + 5 cps of center frequency

SHEE
TITLE
w
o)

Ripple in pass band: + 1/2 db maximum

SE— 3.6 Input/output impedance
3.6.1 Pass band: 600 ohms
. 3. 4.2 Outside passband: Greater than 600 ohms

3.7 Input power: -40to +10 dbm

25X1

3.8 Insertion Loss: 6 db maximum

w
O

Maximum d. c. working voltage: 200

0 Mechanical characteristics

o

Case size: GB per MIL-T-27A except height not to exceed 5 in.

Terminals: Solder lug

Date §. 5 ¢ |
9 -y-e!

B R
w N

Marking:. Each item marked FL-103- and serial number
(No other markings)

25X1

i Rev. C: 3/19/62 Changed marking, added passband symmetry (3. 4)

13|91l Rev. B: 1/10/62 Changed 30 db bandwidth; modified marking requirements
ul > >
. 81291 9) Rev. A: 11/17/61 added tolerance on 3 db band~idth; case size modified
ol ol
al & & 25X1
]
FL-103 c
AYTAM mvmw A MATIPTI MA TIATTTAA ATATMTANAT.Q
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REV.

105
[ OF 3 SHEETS

FL

SHEET
TITLE

T

Ty 1

BAND REJECT

FILTER,

DateGe2l(.€1

9-21-C1

Prepared

Approved

- Approved |

1.0 Classification: Filter, audio

2.0 Type:

Band Reject

3.0 Electrical Characteristics

Rev.
Rev.
Rev.
Rev.

W W W W w w w w Ww

i

1

Pt

2
3
.4
5
6

7
P O

Relative Attenuation

1
i

.2
.3

3 db or less at 1250 and 1950 cps
30 d= or more at 1300 and 1900 cps

No returns above -50 db bhetween 1300 and 1900 cps

Input/Output Impedance: 600 ohms

Insertion Loss: 6 db max.

Input power: -50to 0 dbm

Maximum D. C. Working Voltage: 100

Ripple in Passband: + 1.5 db max.

Mechanical Characteristics

4.

a8

i

Case Size: See sheet 3

.2 Terminals: Solder lug

.3 Marking: Each item shall be marked FL-105 and serial

D:

number (No other markings)

3/19/62 changeci marking

C: Changed can dims & Redrew Sht. 3.

B: Changed insertion loss; added ripple requirement 11/17/61

Note:

i

F1-105 was F1L-102, added sheet 3,
{10-12-61, S.B.)

SECRET

case size

25X1

25X1

25X1

NOT RELEASART.E TN TNARTTAN NATTNANMAT.Q

FL-105

D
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Pilter, Audio

NOT RELEASABLE TO FOREIGN NATIONALS

1.0 Clasgification:

2.0 Tvoe: PRand Pass

3.0 Electrical Characteris®ics
3.1 Relative Altenuasion

3.1.1 3db or less a* 1300 zand 13D0 c»s

3.1.2 30 dv or 1250 a3 1950 c¢ne

3.1.3 Ly dr below 1250 and atove 1950

Tumvs/0aspn Iemedance: 200 oimis

& 10 max.

(830

1
A
LA

Trseriion

3.5 Tnpou opower: - G0 fo 1L o
3.5 Maxinwm D.C. Wovkin, Vol .az:r 100

Rinnle: 4 L & 1. nass-~tand

505

1.0 Mechanical Characrevis ics

4.1 Oase Size:  Seo Soes o 3 of FL 100
ver Torminals Solder 1oy

25X1

Tach i-vm shall be marked FL-106 and
serial number (no other markings)

25X1

SECRET

NOT RELEASABLE TO FOREIGN NATIONALS

Rev. B: 3/19/62 Changed marking

Rov, A: ii/1:/{1 Changsd luroriien leer requirer. . i

i

L0% 7

¢ 1, -

25X1
J
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NOTES FOR PERFORATOR
1. Input power requirements 90-126 VAT 45 io 50 cycles
Dutv Cycle oune nour on five iours otf.
Tape speed 0 - 30 character/second and to meet Note 1.

Onre direction tape motion only required (as shown)

ok W N

Provide damping for acoustic noise

6. Unit to include cooling fan if required

-
~

Hingad cover over punch head and chad box and cover
to include slot for tape path.

s

Weight miniimum corsistent with good design practice.

9. Operating characteristics not noted to be sirnilar
to Tally 420 perforator.

10. Temperature range 00 to 65° C.
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1.0 Elsgectrital Characteristics

1.1 Input E

1.1.1 Inputholtagl' The input voltage is nominally 115V RMS with
a tolfxancn ot -aj% + 10%. A transtormer tap susall v pro-
vided| to permit operation of the supply from a 220V RMS line.
t
I . -
Input| Freguency: The input fregquency is nomiunaliy 50 cycles
per second with a tolerance of -25% 4 10%.
I
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1.1.3 Input&Fusing: The power supply shall be protected by a fusz
n_mgpﬁﬂmwlhm.

t
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Outpuﬁ

!
1.2.1 Tom¢ual Jutput Voltagzs and Currents:
The powux supply shall deliver the following DC output
voltaé°s and currcnts:
+ 12 volts at 550 millianperes
- 12 Yolts at 550 -:illiamperes
- 2k volts at 450 milliamperes at minimum line voltage

Power Supply, Transmitter Unit
f._)
o

100 -/-10-00¢)
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l1.2.2 Contrml of Output Voltage:
The o@tput voltages of the -12 volts and $12 volt lines shall
be adjustable 5% above and below the nominal voltage. No
adgus#mpnt is require d for the -2bh volt supply.

-
-
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: 1.2.3 Rngul$tion Voltage regulation of the +12 and ~ 12 volt
: supply for load, line & temp. clanges shall be 4 1%. The load
3 current variation shall be assumed to be from 50 milliamperes
P . to 22% milliamperes for each of the 12 volt suppliecs. The
\ line &arlatlon is as defi.=d i paragrapu 1.1.
. | 25X1
' Mo rvgu]atlon for primary line voltage changes is reguircd
, for t¢n -24 volt supply. Load regulation shall be + 10%
3 ‘ of thé¢ nominal -24 volts for current changes between O and
450 mélllampc" 'S .

!

1.2.4 Rippl%: The ripple content snall be less than 1 millivolt
rus for any of the 12 volt supplies over a load cur:iant
range jas sct forth in paragraph 1.2.3. The vripple voltage
on thé -ZL volt supply shall he less than 50C millivolts rms
for current drains between 0 and 450 milliamperes.
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| 1.2.5 Jutput Impodance:  The outpul imprdanc. of fn: -1°2V ani' .
l -12V lines ai 100 ke shall be l:ss tha:. C.1l ows.
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